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1 . 

/u ^ y * 7 — it \Z T 
(1) #i/i'al-9-7<?-9 l i*cA*L'*Tia®9l l K 

Bl S 6V A H H Bl 5 EI 



(f$t*J. BltiBcoRI. SttSspl. GVttEcoRV. Att 
Apal. HttHpal* ^tl^tl^t ) 

(2) T«e*c^*n*T 5; «ae^ij* n - k r * c 



Net Glu Asn Het Glu Asn Asp Glu Asn Me 

t • 

Val Tyr Gly Pro Glu Pro Phe Tyr Pro lie 

1 • 

Glu Glu Gly Ser Ala Gly Ala Gin leu Arg 

Lyi Tyr Met Asp Arg Tyr Ala Lya Leu Gly 

• 0 

Ala lie Ala Phe Thr Asn Ala Leu Thr Gly 
Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu 



Lys Ser 
Asn Tyr 
Ala Leu 
Phe lie 
Gly Val 
Tyr Thr 
Gly lie 
Ser Lya 
Val Gin 
He Val 
Arg Gly 
Lys Lys 
Ser Ser 
Lys Glu 
Ser Gly 
Gin Leu 
Phe Ser 
Asn Gin 
Thr Val 
Ret Phe 



Cys Cys 
Gly Leu 
Cys Ser 
Pro Val 
Gly Val 
Leu Arc 
Ser Lys 
Lys Gly 
Lya Tbr 
He Leo 
Tyr Gin 
Asn Thr 
Pbe Lys 
Gin Val 
Ser Thr 
Thr Ills 
His Ala 
Val Ser 
Val Pro 
Thr Thr 



Leu Gly 
Val Val 
Glu Asn 
Leu Ala 
Ala Pro 
Glu Leu 
Pro Thr 
Leu Asp 
Val Thr 
Asp Ser 
Ser Het 
Pro Gin 
Thr Val 
Ala Leu 
Gly Leu 
Glu Asn 
Arg Asp 
Pro Gly 
Phe His 
Leu Gly 



Glu Ala 
Asp Gly 
Cys Glu 
Gly Leu 
Thr Asn 
Val Qis 
He Val 
Lys Val 
Ala He 
Lys Val 
Asp Asn 
Gly Pbe 
Glu Val 
He Het 
Pro Lys 
Ala Val 
Pro He 
Tbr Ala 
His Gly 
Tyr Leu 



f t 

Leu Lys 
• o 

Arg He 



Gli 



* 0 

Phe 



1 * • 

Phe He 



Gtt 



I I 6 

lie 

I I 0 
Ser Leu 

1 a 0 
Phe Ser 

1 4 9 
He Thr 

■ s « 
Lys Thr 

t * • 
Asp Tyr 

1 1 • 
Phe He 

I B O 

Lys Gly 
Asn Arg 

I • 4 

Asn Ser 

I I t 
Gly Val 

1 1 » 
Tbr Arg 

tit 
Tyr Gly 

t « 0 
He Leu 

t » 0 
Phe Gly 

f * • 
Thr Cys 
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Cly Phe Arg lie Vol Met Leu Thr Lys Phe 

Asp G)u GIo Thr Pbe Leu Lys Thr Lea Gls 

Asp Tyr Lys Cys Ser Ser Vat lie Leu Val 

Pro Thr Leu Phe Ala fie Leu Asn Arg Ser 

a i o 

Glu Leu Leu Asp Lys Tyr Asp Leo Ser Asn 
Leu Val Clu lie AIs Ser Cly Gly Ala Pro 
Leu Ser Lys GIu Me Gly Clu Ala Val Ala 

3 4 0 

Arg Arg Phe Asn Leu Pro Gly Val Arg Gin 
Gly Tyr Gly Leu Thr Clu Thr Thr Ser Ala 
lie lie Me Thr Pro Clu Gly Asp Asp Lys 
Pro Gly Ala Ser Gly Lys Val Val Pro Leu 
Phe Lys Ala Lys Val Me Asp Leu Asp Thr 
Lys Lys Thr Leu Gly Pro Asa Arg Arg Gly 
Clu Val Cys Val Lys Gly Pro Met Leu Met 
Lys Gly Tyr Val Asp Asd Pro Glu Ala Thr 
Arg Glu lie lie Asp Glu GIu Gly Trp Leu 
His Thr Gly Asp lie Gly Tyr Tyr Asp GU 
Glu Lys His Phe Phe lie Val Asp Arg Leu 
Lys Ser Leu He Lys Tyr Lys Gly Tyr Glu 
Val Pro Pro Ala GIu Leu Glu Ser Val Leu 




W0BT2-171189 (2) 

4 1 0 

Leu Gin Bis Pro Asn He Phe Asp Ala Gly 
Val Ala Gly Val Pro Asp Pro He Ala Gly 
Clu Leu Pro Gly Ala Val Val Val Leu Glu 
Lys Gly Lys Ser Met Thr Glu Lys Glu Val 
Met Asp Tyr Val Ala Ser Gin Val Ser Asn 
Ala Lys Arg Leu Arg Gly Gly Val Arg Phe 
Val Asp Glu Val Pro Lys Gly Leu Thr Gly 
Lys He Asp Gly Lys Ala He Arg Glu lie 
Leu Lys Lys Pro Val Ala Lys Net 

ATC GAA AAC ATC GAG A AC CAT GAA AAT ATT 
CTC TAT CCT CCT GAA CCA TTT TAC CCT ATT 
CAA GAG GGA TCT GCT GGA GCA CAA TTG CGC 
AAG TAT ATG CAT CCA TAT GCA AAA CTT CCA 
CCA ATT GCT TTT ACT AAC GCA CTT ACC CCT 
GTC GAT TAT ACC TAC CCC GAA TAC TTA GAA 
AAA TCA TCC TCT CTA GGA GAG GCT TTA A AG 
AAT TAT GCT TTC GTT GTT CAT GGA AGA ATT, 



GCC TTA TCC AGT GAA AAC TGT GAA GAA TTC 
TTT ATT CCT GTA TTA CCC GGT TTA TTT ATA 
CCT GTC GGT GTG CCT CCA ACT AAT GAG ATT 
TAC ACT CTA CGT GAA TTG CTT CAC ACT TTA 
CCC ATC TCT A AG CCA ACA ATT GTA TTT AGT 
TCT AAA AAA GGA TTA GAT AAA GTT ATA ACT 
GTA CAA AAA ACG GTA ACT GCT ATT AAA ACC 
ATT CTT ATA TTG GAC AGC AAA CTC GAT TAT 
AGA GGT TAT CAA TCC ATG CAC AAC TTT ATT 
AAA AAA AAC ACT CCA CAA GCT TTC AAA GGA 
TCA AGT TTT AAA ACT GTA GAA CTT AAC CGC 
AAA CAA CAA CTT GCT CTT ATA ATC AAC TCT 
TCC GGT TCA ACC GGT TTC CCA AAA GGT GTG 
CAA CTT ACT CAT GAA AAT CCA GTC ACT AGA 
TTT TCT CAC CCT AGA GAT CCA ATT TAT GGA 
AAC CAA CTT TCA CCA GCC ACG CCT ATT TTA 
ACT GTA CTA CCA TTC CAT CAT GGT TTT GGT 
ATG TTT ACT ACT TTA GGC TAT CTA ACT TGT 
GCT TTT CGT ATT CTC ATG TTA ACG AAA TTT 
CAC GAA CAC ACT TTT TTA AAA ACA CTG CAA 



GAT 


TAC 


AAA 


TCT 


TCA 


AGC 


GTT 


ATT 


CTT 


• TO 

CTA 


CCG 


ACT 


TTC 


TTT 


CCA 


ATT 


CTT 


AAT 


AGA 


to© 

AGT 


CAA 


TTA 


CTC 


CAT 


AAA 


TAT 


CAT 


TTA 


TCA 


« t • 

AAT 


TTA 


CTT 


GAA 


ATT 


GCA 


TCT 


GGC 


GGA 


GCA 


m 

CCT 


TTA 


TCT 


AAA 


GAA 


ATT 


GGT 


CAA 


GCT 


GTT 


0*0 

CCT 


AGA 


CCT 


TTT 


AAT 


TTA 


CCG 


GCT 


GTT 


CGT 


i • » • 

CAA 


GCC 


TAT 


GGT 


TTA 


ACA 


GAA 


ACA 


ACC 


TCT 


1 Olt 

CCA 


ATT 


ATT 


ATC 


ACA 


CCG 


GAA 


GCC 


GAT 


GAT 


1 0 1 t 

AAA 


CCA 


GGT 


GCT 


TCT 


GCC 


AAA 


GTT 


GTG 


CCA 


iit« 
TTA 


TTT 


AAA 


GCA 


AAA 


GTT 


ATC 


CAT 


CTT 


GAT 


114 0 

ACT 


AAA 


AAA 


ACT 


TTC 


GGC 


CCG 


AAC 


AGA 


CCT 


1 HO 

CCA 


GAA 


CTT 


TCT 


CTA 


AAG 


CCT 


CCT 


ATC 


CTT 


1 I 00 

ATG 


AAA 


CGT 


TAT 


GTA 


CAT 


AAT 


CCA 


GAA 


GCA 


e a o 

ACA 


AGA 


GAA 


ATC 


ATA 


CAT 


CAA 


CAA 


GGT 


TGC 


too 

TTG 


CAC 


ACA 


GCA 


GAT 


ATT 


CGG 


TAT 


TAC 


GAT 


1*0 

GAA 


CAA 


AAA 


CAT 


TTC 


TTT 


ATC 


GTG 


GAT 


CGT 1 


3*0 

TTG 


AAC 


TCT 


TTA 


ATC 


AAA 


TAC 


AAA 


GGA 


tat' 


ISO 

CAA 


CTA 


CCA 


CCT 


GCT 


CAA 


TTA 


GAA 


TCT 


GTT ' 


3 0 0 

CTT 


TTG 


CAA 


CAT 


CCA 


AAT 


ATT 


TTT 


CAT 


GCC 1 


4 1 0 

GCC 


CTT 


GCT 


GGC 


CTT 


CCA 


GAT 


CCT 


ATA 


gct' 


4 4 0 

GCT 
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GAG CTT CCC GCA GCT GTT GTT GTA CTT GAA 

i • • « 

AAA GGA AAA TCT ATC ACT GAA AAA GAA GTA 
ATC CAT TIC GTT GCT AGT CAA GTT TCA AAT 
GCA AAA CGT TTG CGT GGT GCT GTC CGt'tTT 
GTG GAC GAA GTA CCT AAA GCT CTC ACT CGT 
AAA ATT GAC CGT AAA CCA ATT AGA GAA ATA 
CTC AAC AAA CCA GTT GCT AAC ATC 

W « . /P •> * * * V ? * l > * (Luc loin 
lateralis . ^ •< >T # 9 AO tfe * © > ? * * " 

)u > Hr 7 (tuclola) BR * 9 >\>>to & > 7 * v — -b* 
tt* ttfc 4 *tfc ^ 5 A * ^ J; 0 #KfiU WSSI 

• 7 * K * * -f * (Proc.Katl.Aced.Scl .) 
»7^, »2799~2802H<1977> ) . 
JtlE^ •> y * v tt^ tt*tfv ATP ©SI 



#rfl¥2-I7ll89 (3) 

CirlsiLfrh^ Jb 82 /i' > 7 x 5 — -fe? * J£ & & 
Sfe T & * & * * <D 38 & *3 * 0t * 't' 

f$6*ifcfc** ^:>7 * 5-*"* 

-<<a*4fc8tLfct&&. to*>* 5 • 5 -r ? 'i * * 

*DNA£*<i7^-DNA«:WA^fcia*ifl*f* 
DNA${|, ;©|ll*lfti^DNA4l7^'J 
«>7 (Escherichia) « C ■ r * C # * * 



fil S EV A H H EI S BI 



Apa I , 



BlttBcoftl. St±S3Pl. BVttEcoRV, 

HttHpai* * n-r n^f ) 



Ait 



(2> T86K:iK$n«7u #ffi?d£ ^ - k r * C 

i * 

tlel GJu Asn Met Gin Aan Asp Glu Asn lie 

t o 

Val Tyr Cly Pro GJu Pro Phe Tyr Pro lie 

so 

Glu Glu Gly Ser Ala Gly Ala Gin Leu Arc 

« • 

Lys Tyr Net Asp Arg Tyr Ala Lys Leu Gly 

Ala lie Ala Phe Thr Asn Ala Leu Thr Gly 

Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu 

* • 

Lys Ser Cya Cys Leu Gly Glu Ala Leu Lys 



Aan 


Tyr 


Cly 


Leu 


Val 


Val 


Asp 


Gly 


Arg 


Ala 


Leu 


Cys 


Ser 


Glu 


Asn 


Cys 


Glu 


Glu 


Phe 


lie 


Pro 


Val 


Leu 


Ala 


Gly 


Leu 


Phe 


Gly 


Val 


Cly 


Val 


Ala 


Pro 


Thr 


Asn 


Glu 


Tyr 


Thr 


Leu 


Arg 


Glu 


Leu 


Val 


His 


Ser 


Cly 


1 le 


Ser 


Lys 


Pro 


Thr 


Me 


Val 


Phe 


Ser 


Lys 


Lys 


Cly 


Leu 


Asp 


Lys 


Val 


He 


Val 


Gin 


Lys 


Thr 


Val 


Thr 


Ala 


lie 


Lys 


lie 


Val 


lie 


Leu 


Asp 


Ser 


Lys 


Val 


Asp 


Art 


Cly 


Tyr 


Gin 


Ser 


Met 


Asp 


As D 


Pbe 


Lys 


Lys 


Asn 


Thr 


Pro 


Ctn 


Gly 


Phe 


Lys 


Ser 


Ser 


Phe 


Lys 


Thr 


Val 


Glu 


Val 


Asn 


Lys 


Glu 


Gin 


Val 


Ala 


Leu 


He 


Met 


Asn 


Ser 


Gly 


Ser 


Thr 


Gly 


Leu 


Pro 


Lys 


Gly 


Gin 


Leu 


Thr 


His 


Glu 


Asn 


Ala 


Val 


Thr 


Phe 


Ser 


His 


Ala 


Arg 


Asp 


Pro 


tie 


Tyr 


Asn 


Gin 


Val 


Ser 


Pro 


Gly 


Thr 


Ala 


lie 


Thr 


Val 


Val 


Pro 


Phe 


Uls 


His 


Gly 


Phe 


Met 


Phe 


Tbr 


Tbr 


Leu 


Gly 


Tyr 


Leu 


Thr 


Gly 


Phe 


Arg 


lie 


Val 


Met 


Leu 


Thr 


Lys 



I • • 

lie 
i i • 
lie 
■ i * 
Leu 



I T « 

lie 
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Asp Clu Glu Thr Phe Leu Lys Thr Leu On 

tf i 

Asp Tyr Lya Cys Ser Ser Va 1 He Leu Val 

ft ft ft 

Pro Thr Leu Pbe Ala Me Leu Asn Arg Ser 

a i • 

Glu Leu Leu Asp Lys Tyr Aap Leu Ser Asn 

3 16 

Leu Val Glu He Ala Ser Gly Cly Ala Pro 

3 ft 0 

Leu Ser Lys Glu He Gly Glu Ala Val Ala 

14 0 

Ara Arg Phe Asn Leu Pro Cly Val Arg Gin 

* ft ft 

Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala 

s * • 

lie lie He Thr Pto Glu Gly Asp Asp Lys 

S 1 0 

Pro Gly Ala Ser Gly Lya Val Val Pro Leu 

• • • 

Phe Lya Ala Lys Val lie Asp Leu Asp Thr 

x » • 

Lys Lya Thr Leu Gly Pro Asn Arg Arg Cly 

4 • t 

Glu Val Cys Val Lys Gly Pro Hat Leo Met 

< 1 1 

Lys Gly Tyr Val Asp Asn Pro Glu Ala Thr 

4 t ft 

Arg Glu He lie Asp Glu Glu Gly Trp Leu 

4 9 0 

His Thr Gly Asp lie Gly Tyr Tyr Aap Glu 

4 4 0 

Glu Lys His Phe Phe He Val Asp Arg Leu 

4 ft • 

Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 

4 4ft 

Val Pro Pro Ala Glu Leu Glu Ser Val Leu 

4 * ft 

Leu Cln Bis Pro Asn He Phe Aap Ala Cly 



Vol Ala Gly Val Pro Asp Pro He Ala Gly 

4 » ft 

Glu Leu Pro Gly Ala Val Val Val Leu Glu 

ft 0 o 

Lys Gly Lya Ser Net Thr Glu Lys Glu Val 

• i » 

Net Asp Tyr Val Ala Ser Gin Val Ser Asn 

» s • 

Ala Lys Arg Leu Arg Gly Gly Val Arg Phe 

• a o 

Val Asp Glu Val Pro Lys Gly Leu Thr Gly 

ft 4 9 

Lys He Asp Gly Lys Ala lie Arg Glu He 
Leu Lys Lya Pro Val Ala Lys He t 

<3j Tfcc^sn*£&«?*Tfc;b3n*rfo£ 

S 0 

ATG GAA AAC ATG GAG A AC GAT GAA AAT ATT 
GTG TAT GCT CCT GAA CCA TTT TAC CCT ATT 
GAA GAG GGA TCT GCT GCA GCA CAA TTG CGC 

I B o 

AAG TAT ATG GAT CGA TAT GCA AAA CTT GGA 
GCA ATT GCT TTT ACT AAC GCA CTT ACC GGT 
CTC CAT TAT ACG TAC GCC GAA TAC TTA GAA 

ft f o 

AAA TCA TGC TGT CTA GCA GAG CCT TTA AAG 

ft 4 0 

AAT TAT GGT TTG GTT CTT CAT GGA AGA ATT 
GCC TTA TGC AGT GAA AAC TCT CAA GAA TTC 



TTT ATT CCT GTA TTA 
GGT GTC CCT CTG CCT 
TAC ACT CTA CGT CAA 
CGC ATC TCT AAG CCA 
TCT AAA AAA GGA TTA 
GTA CAA AAA ACG GTA 
ATT GTT ATA TTG CAC 
AGA GGT TAT CAA TCC 
AAA AAA AAC ACT CCA 
TCA AGT TTT AAA ACT 
AAA CAA CAA GTT GCT 
TCC GGT TCA ACC GCT 
CAA CTT ACT CAT GAA 
TTT TCT CAC GCT AGA 
AAC CAA CTT TCA CCA 
ACT CTA CTA CCA TTC 
ATG TTT ACT ACT TTA 
GGT TTT CCT ATT CTC 
GAC GAA GAG ACT TTT 
GAT TAC AAA TGT TCA 



GCC GGT TTA TTT ATA 

CCA ACT AAT GAG ATT 

TTG GTT CAC AGT TTA 

ACA ATT CTA TTT ACT 

GAT AAA CTT ATA ACT 

ACT GCT ATT AAA ACC 

ACC AAA CTG GAT TAT 

ATG GAC AAC TTT ATT 

CAA GCT TTC AAA CGA 

GTA GAA CTT AAC CGC 

CTT ATA ATC AAC TCT 

TTG CCA AAA CGT GTG 

AAT CCA GTC ACT AGA 
ft « ■ 

GAT CCA ATT TAT GGA 
n t o 

GGC ACG GCT ATT TTA 
CAT CAT GCT TTT CGT 
CGC TAT CTA ACT TGT 
ATG TTA ACG AAA TTT 
TTA AAA ACA CTG CAA 
AGC GTT ATT CTT GTA 



CCG ACT TTG TTT GCA 
CAA TTA CTC GAT AAA 
TTA CTT CAA ATT GCA 
TTA TCT AAA GAA ATT 
AGA CGT TTT AAT TTA 
GGC TAT CGT TTA ACA 
ATT ATT ATC ACA CCG 
CCA CGT GCT TCT GGC 
TTT AAA CCA AAA GTT 
AAA AAA ACT TTC GCC 
GAA CTT TCT GTA AAC 
AAA GGT TAT CTA CAT 
AGA GAA ATC ATA GAT 
CAC ACA GCA CAT ATT 
GAA AAA CAT TTC TTT 
AAC TCT TTA ATC AAA 
GTA CCA CCT CCT GAA 
TTG CAA CAT CCA AAT 
GTT GCT GGC GTT CCA 
GAG CTT CCG GGA GCT 



ATT CTT AAT AGA AGT 

TAT CAT TTA TCA AAT 

TCT GCC GGA GCA CCT 

CCT CAA GCT GTT CCT 

CCG GCT GTT CGt'cAA 

GAA ACA ACC TCT CCA 

I a • o 

GAA GGC GAT GAT AAA 
AAA GTT CTG CCa'tTA 
ATC GAT CTT GAt'aCT 
CCG AAC ACA CGT GCA 
CGT CCT ATG CTt'aTG 
AAT CCA GAA GCa'aCA 
GAA GAA CGT TGg'tTG 
GGG TAT TAC CAt'gAA 
ATC GTC CAT CCt'tTG 
TAC AAA CGA TAt'cAA 
TTA GAA TCT CTt'cTT 
ATT TTT GAT GCc'gGC 
GAT CCT ATA GCt'gCT 
GTT CTT CTA CTt'gAA' 
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AAA GGA AAA TCT ATG ACT CAA AAA GAA GTA 
ATG GAT TAC CTT CCT ACT CAA GTT TCA A AT 

IS** 

GCA AAA CGT TTC CGf CGT GGT CTC CGT TTT 

i « « • 

GTG G AC GAA GTA CCT AAA CGT CTC ACT GGT 

1 1 1 o 

AAA ATT GAC CGT AAA CCA ATT AGA GAA ATA 
CTG AAG AAA CCA GTT CCT AAG ATG 

jfe-T, 7 ' • 7f (Luciola latera- 

lis) ( ^ 4 >T *K 9 M © > 7 * ? — ** * ^ — r* 
t *#*f** * D N A£ t****!^ 

£ /I/ 7 9 (Luciola croclata) 

©/t,.>7*5-***3-r'**itfe**£*r*"* 

Tfe*7*'7*4**-fc ;i 7 l JX (Pho linos pyra) is) 
( 7 > 4 £ & ^ A* ) © f 7 * 5 — -e: £ 3 — Ft 




I$n0¥2-17ll89 (5) 

7 ■ 9 (Luciola 

cruciate) O/l' •> 7 * 7 4 3 - K t 4 iftlc^ 
©ISBtfeKl-^Tit!*** EtHC, v • 5 -r 

* 9 l&?&*7*x<:r-* • **»)*© 

r * * a ^ — • £ o — ¥ # } (Molecular Clo- 
ning) . S& 1 96 M . ra-iiK^r'J^'A 

— - ? *K r f ; — J (Cold Sprint Harbor 

Laboratory) (1982) r # * it * & ** * J 'J % 

Mr&£. &tt^fi&s 8l66~67f|(l983)&tt©;#te 

Ktim-RNAi««8t4Cttv «*.tf.f>«-f 
3*" > 3* * * - 'J — J (Bioaedlcal Research) 
?»3«> »534~640lUl982>ie*©#ttC«*; *>!t 

**** 7 * $-*c*t-r sift*.* 



7 * 7 --b' Until *- * ©"£*> * BflH»tt* 

^tfJ^J Ol*tlt-. 3*43-508(1973) 

geaK©^^^-*:*)^*^^*^**' 

-DMA«^t4Ctt, Wi^ r**.** 
• /<4 * j (Bo 1. Cell Biol.). *2«x 

&(1982) ^— V (GeneK 3i25£. SI 2 63K 

(1983)ie«J©^ffi^«fe 0 fT« ^ - S. 
&<r*T. I © Jt ") C 1/T19 ^ilfc c — DN A4 

-c^^-DNA. 31*1*. 7* S X * K PMCBIO 
DN A. 7*7 X 3 K PKN305 ( r y ,u • ,nM 
sf il/ • jy A J (Agr.BloI.Cfaea.K &50£x 2 71 
Pi (1986) »«©*»« ^'jr^7rV^ox© 

rat-^iifiT'^ * k ) pr? ^ ^ 

K pM C 1843 ( rr/X-r/'X/f^Bf 
— j (Methods la Bn*y«ology) . SBlOOfc. &293 
-308 H(1983)tett©*llffl 0 -#59 * > ~ 

ufc7-7X5 k ] *eu*&** «*©*&*»* 

KDNAtH, »0NA4I8^TW 



Wf> *lSffl (B.coll) DIIKATCC33849), * 
Ififfl (E.coli) H B 101 ( A T C C 33694>$$>> * 
X (Bananao) © # & ( ^^-i?x-{ .^n- 
-y^j (DNA Cloning) * 3& I £ v ffH0 9~ 
135M(1985)) *C <fc *3 0"fftcJft H*©J&®fH 

fc** C©«fc $ K ^T^^n/c^SlcWtt©^ 
'Tfcti***.*?'*** K D N At**- AWSf 0 - 

^ ^ h *^-4f III i&iftfE *©*+.«: c — D N A 
A<lfl^ii*Hfcr7X 5 KT*>oT> c-DNA 

r £S*6Ufcgm££UTfcmT*<>© 

Jb8e©a* tt»JKEfft«*k0^^7*9-'tf* 
3-Kt«c-DNA*ttlBf4t:t^ J&HlcBI 

ry^i) y ^ * y^^^-^l/ • -yjLj (A«rlc. Biol. 
Che..). 3*50«v m2 7lM(1986)&^ r 7 ^ /u • 
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>*<*>Tl*l (ftoal .Biochen.) , 3S112&* fB 195 
R (1981) 8e«© 2rtfe# K <* 0 If « -5 - t*<T & 

D(Htv ^5fe4t«/^£/7 * 5 —4s CD c - D N A 
^'•P^ffl^-y^ f- ? X X ^ — •> a x£ ( 

4i ^ — * ^ d — s~ y 4? j (Hot ecu lar Clonl ng) v 

•7^7 r '7— (Cold Spring (labor Laboratory). 

(1982) r x 4 . . /<4 jfrt/ j (J.flol. 

BloJ.K mil3«. 3*23-25111(1977)) tZ J; *) tft 

mUfc^^v Kc-DNA«ro-^HT30 
7 ij *r.f *" 4 *>» Xfcfe C r »Sft. t*tt* 

M*j m26«, #575~579PI (1981) ) K * 7* 
pUClSDNA CftaBttM) * "< ? * 

-ittjtljltlfc c-DNA©S>— i"<y*«>7 
>f7'7 , J-<tO 1.8Kb ©Jl/S/?** — 4f*a — 
Ktic-DNAitttSm^ K-D N A * 

<D ju */ 7 * -5 -4s£ J - KtSiftis^tttto 




WIBT2-171189 C6> 

DNA£#*tceis I* r 7 * S KDNAC, ffflPB 
<«*f* (W*.tfEcoRI&O t Clal 4 i&&30~40-C , 
#* K tt37-X T 1 -~24l*niU *f S L < 2 
tt/fl;*4M$£n$Kl£**T#E*. y#D-AV* 
A* IS SSI Hi Mt£ ( ' * u * * 7 - • 0 o-^y^j 
(Molecular Cloning), P150&. a— & Y ' * 
7" y V ^ * /x — /< — * 7 # £ r 'J — (Cold Spring 
Harbor Labor* tory) (1982) It W ) t^StJCi 

(OjilS&tfm-RNA^^Oc - D N A , 
*W*.tf. Jbi£Ufc ? * <r 4 • t:*«;x<Om- 
RNA(Dl«Kffi&tf c -DN A <D£fiKt£ <fc £ < I*B 

t*V*T!. :©J;^ClTil|^fcc-DNA$ 
<5> ^ - D N A . (H*. 7*5 X 5 K pUC!9D 
N A**C*fi*i!>*v H*©*!****^?** K 
DNA^flfs »[ D N A *fflV>TW^tif. *I8®(E. 



coli) DHl ( A T C C 33849) « AM IB (E.coli) 
HB10KATC C 33694)3? 4 /x + /x V (Banahan) 
(O^li (rf < (-iXX'{'^D-- , /^J (D 
N A CIoningK 3* 1 « . » 109- 135 P* (1985) ) 

i5 -^t3-Kt«iftH^tt«DNAt 

a ^ _ . ^ p — x. y ^ j (Molecular Cloning). 
fU09-H2H> /x-/< — 

- v # -7 h'J— (Cold Spring Hebor Laboratory) 
(1982) Rtf r ¥ * -i • * ' < * to i (J.Mol. 
Blol.K ffU3tt* #237-251 8(1977) ) tZ & *) 
«taU^©"&. |fc-DNA«7'D-ytt,/:3 
oi-/N^'J^H^->B y & C r- gf a R • |ft 

• J 9*26$. gf*575~519MU981) ) C «fc •? > 
pUCl9DNA4^^^-^UTflf^ 
y • ^l">7^*fl)c-DNAOi? 

- K T * c - DNA(2.0Kb)4ttto7 , 7^ 5 



tB^-m^f^DN A£W*Ktt. W^-tf, r 7*a^ 

h >l/ • 7 A K • * 4 (Proc. Hall. Acad. Sci.) . 
^62«. mil59-li66^(1969)8eK©^l^«^C 

7^3 KDNAJ;*)/!/^*^ ■ £ •> 7 * * 3fe © 

NA^i»UUts 8(7^5 KDNAtCv JHPftfi* 
f«^tfi5lI*ffliJ«30-40r,Jif* L < H37-C 
T 1 l#ra-24t$I»Js *ff * K « 2 ^PtJUtffi $4i:T 

l^if^.^ £ o — y ^ j (Molecular Cloning)* 

3 — ^ K • ^ r 'i V # • — /V- • 5 # 
^ hV— (Cold Spring (labor Laboratory) (1982) 

-4s * 3 « K-r sitter© wsa^ttc^^^^Tiii 
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©JBSROfm-RNAA^^c -DNA©^Jfcl*. 

R N ACDWSffi&Cf c - D NA0^lfeti< 

fct*T/C©**CUTf!r<?nfcc-DNA£ 
^;-DNA, W*t*> r^U' pUC119 
DN A«CkB^i^^^ »* ©t§*tfc*«tr* X 5 
KDNAtjl, &DNA*ffl^tiNitt\ 
(E.coll) D HKATC C 33849). *»ffi<e.coll) 
H B 101 (A T C C 33694) S?*^ + *\V (Hanahan) 

v>-K\k ( r ^ , - x * x -f . ^ n - ~ y j <D 

NA ClonUtK *109~135*U985>) 
*0 fettle 




M RD ¥2-171189 (7) 

(Molecular Cloning) % #109-112 51. a — A' 
K ■ * 7* V ^ ^ ' — — • 7*5 r V — (Col d 
Spring Hobor Laboratory) (1982) & ' 5> * -f • 
Jfc A/ • 4 it A* \ (J. Hoi .Biol.) . SI 1 13 «x ?B 
237-251 n (1977) ) e£9(iaUfe©£*ttc- 
DNA^rct-^iU^ao^-^^^y^^** 
A *>b ( • ttM • »*J fft 

575-579 PI (1981) ) CJiOs ^7 A U >UC 
119D N A * 9 - £ UTttB* L *: A*** 5 * 

DNA(2.0Kb)*tff 47*7^5 K DN Att 

tfl^jAi^DNA«#SCtts 

hA/.r* K-*^ J (Proc. Natl .Acad. Set .) v 
#62«v SH159~1166^(1969) 1S«©;*&££IC 



NAC> «K»*EeoRI(a«att»> 

2 A a v r *fi0C3OTfi*-fc. »tl<tt31Xt:T 
1 ~4 ttlHU #* L< tt2ltr»1ffffl*'*i:TfiP^m 

*) % ;u > * ? * 7 f7UA*0*i^*5-tf 
itfe-^^-r ^T* : firf *2,000bp O D N Affi^i 

JH»r * c: £ *<T 6 * ♦ 
Kt * it fc* © i o-c*>*. 

J; *)>!✓ •> 7 * 7 — ** * K JR f * • 



/V). O.SK(M/V>* KaCl 0.5K(W/V) 

£/c. fcHSffitt* W^tf^ 30-40TC. »*L. 
< tt37'Cfg&-C. 4-81$ 

*LT. tefclfc* fflf**#«* # - S.OOOr.p... 
* a £/ — j (Methods In Entyaology) S&133&* 

&3 -uM(i98e)8s«©^fcfe^ <k *j «e»l. taw 

7ttU <«*.tf % 650 C** 

^AcAa^C.k^^t^DttKLT, 

:®j;Htti!f^nfc^->7*7-f©a^ 
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m t 

TK©«*JK*5^-?^* *ft * * uzmm^^KL 
y<D8Ht*Am-rft»*-c*ft. 

y + ATP + Ot — ^ — ► 
# * •> ji/ > 7 * »J y + AMP + *n»J yK+co, 

AD P, CTP, UTP&tf GT PCttttffiL 

Mifi pHtts ;i/>7x'l y^If tt, 25»M 

ij^^v/y^y© P H* pH6.5^U.5i£&{fc£ 

X«) *3HJ£Ufci*^ © 1 0^^:^^ < PH7.5 
-9.5T*0, pHttlffitt. ;u*>7*V 

y*^^f*t»«i«(pH4. 6-B.O : 25pH'J 
tKRift. pH 8. 0-11.5: 25«H^ >J > V ■ tt*fc* 




(3)^2-171183 (8) 

ffl* *n*ncD*ftai&cttto#&fn£/j: ft 

$n<lfiS!7^ : e — »>JU*aijtinLfc<><Z>T&ft. ) 
cM5&*«Jt»U. ffl0t 0 tt 4 ttlfflftffl 

2& 2 S3 C7jV"f$Hl < * 6. 0 ~10.5"C *> * . 
9l2iac«^T. 'Rtf- — ^tts **t*'tt25«N 

y vfissia«riRs &^25««^ v > x • isut v y ^ 

25»H^ y '>/Pj/U ^y(pH7. 8) 8 x V58^ 

^^^^^il C25«n^ y f/u^ y •> y < p h7.b) 

CtfiK^ 0. 1 M £ # ft $m< Lfc 

i&tfU 0. 5 rf&Cf * y (25«H^ y •> 

ju ? *) •> y (p H I 8 ) c ;u <> 7 * y y * 1 »h £ # 

ft Jui< B&Jjnbfc»«n o. 8 -efcfc^T ^ 7 * 

y ym&m*wn+ ft. 

je&^iW^t**^^^*^ — -fe'to* £ * il u 

4>cDC. ATPlSfitt (25-H^ y i"^ *i V (p H 
7.8>£ATP£lO»H£#ft$n<85J!HlUfc<>G>. 0 



oAttfis ;M*vty^'i-y BLR-201) 
ft. 

P H7.8©t>&«:. fcSS:T&#$-ti:208>fB1*& 

iSfflrtcfcft. 

pH5.0ft*T&tf pH l2.0WJbT 4 HIBItl^ 

^tc&ss-rft. 

x7«-fefil(£^C0lfl*ii*nfctfl^mA*DNA 
*#t/x v •> * y J/7llcRt^4«j*lll!!C 

««>T*FfflT! fe ft. 



-r ft. 

NAii> n/ •> * 5 • ^ •> T * <z> * > y * ^ - 
RSt. r a -7 t t^Tttffl $ t><DTife ft. ) o 

— Ktilfc^ 4^tt4 DN A (UtDNAfet, 

T ftifife^ *#WTft D N A£&#T ft^. 

- ^ t LTttffl $ tlft 4> COT * ft • > ©ISSJK*? 
V*Ti£^ft • 

1 . m - R N AOtfjfi 

(Photinua pyranaXDftfcttmep* (^^y*t$S!) 1 
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$ft¥ttffitt5«e C20«M b 'J * -£8i»*fii*<pin.4) 
/10-M NaCJ/3.« »»v^^H/5J<(ll/V) 
s 18/ I. 2 HCV/V) MJ F yX-100/lO»H/<* 

y^-(B*tt«»ttffitt$a)KAft. S.OOOr.p.i. 

>T *- *•»* (6M^7*^Wvf*f 
T*- K/37.5-n^ X yfit * 'i $i*(pH7.0)/ 
0.75% (H/V) N - -3 ^ » *f A* -Fa* a y * h »J * 
J. /0. 15H tf-y^*7*H^^ - A*) L * 

W y ^ — H3.000r.p.». TiO^ 

I«&*fclSO 4^Cs 1. 2 «f OS. 7 M0m<t* 




» HI ¥2-171189 (9) 
ffiltSJiK^^ft^^ ftEa*V#NIJ« (Sit 
X«ttfi3. S C P55H)*ffl^TiftaC15r ,30.000 
r.p.«. T16tf raifiiC^JBI LTfcfc IS 

t3fc*Lfcfctift«?*. 7&70%(V/V) X*,/-A>£ 

h'J^-tt«ltt(fi«l(pH7.4)/6iHBDTA/l 
% Kf '>Atfft||ft* h •> J* ) 4 KUBtS U A: 6 © 

4W1 (^aifc) £ « * SO < tft^ Ufc b<X>&&tto 
LTtfttiJ U fcfcC «fc *) 3,000r.p,«. -C10#!BJi8 

(tigtcic ji8eio»M h »j 4 «r*&toiu. 

i.(pH5.2)Rcr2{&«<5/&x^y-;i/*8S?niL,fc 

-20"C T 2 lf|SlffcRUfc<D5. 
0 8, OOOr . p. ■. T20#IBlift4>*HK KNA£ 

fcRNA£lrf©*Kr&ft?L. 3.75«© RNAt 



£8t7«s©RNA*«»L^ ca>RNA*<fcOm 
-RNA*aaiR-T«/il&C TwCRNAis * 
'J (d T ) - -te A/ o — * (i*-^ y/^>'/< 

A^HtlSrffiKf'J^ ( -r A* * *fc 
SI) ttfffiO. 5 gtt. i8fc«*fjiR tlO»M h 

'J * -fcfiftlf #fc(pH7.6>/ UHDBTA/a 1 
%(H/V) K f •> A<ttlft* MJ * ^ ) Tlfc« S-tt/c 

-ttK(pH7.6)/liDEDTA/0.4H NaCl/O.i 

7«g<DRNA(i% PJtt<D»«iift U0«M h M X - 
Jfi B£ (p H 7 . 6) / 1 iHE D T A/0. 8M WbCI/0. I 

Tio#fy!Jra&fcnii^ *4>Tfe#u. *y^tdT) 
-*n/a— x*-7-LC3^itfc<o-&, $S £ l* 8i ifli r 

&Jfc*tft*U. ^clfi^© f - R N A&Cf t — RN 



A£££Cfct*L. RC, *8ttJtt$«tT m - R N 
A*j#&Uv 40 *g ©^->7*7--b'm - RN A 
£ ft fc . 

2. /^7x7-*'m-RNA©i«8 

yitSKDo-^-swuffi* 1 ) ro^^a-yc 

40%<W/V> •>« «» (50iHh M-ISiei»i« 
( P H7.5)/20»H HaCI/ 1 •« E DT A/40% (H/V) 
i/9«S!) 0.5^*An, *©J:H 2. 4 ««r-525% 
(H/V), 20%(«/V). 15%(«/V) R^10^<W/V) <0 
•> o tJSi«*ffiflS l>. iftfit 4 *C T24l$I«|j|feR-r * C 
i:^i*)^»U/i:. C 0 > • ©ffiSE^K^ ^ #8 
1. -Cl^fcm-RNA30x/« *ffi« U 9 9 t y 
ItiS© S W41 o - ^ -£JiH*. *t 0 30,000 

r.p.«., fflffilBt Tt8^!tai8H>^tt*lT« fc. 

- /ufcfc JStti*tC J; <) m - R N A % Htt t . 10 * « © 

* m m v ft . 



-523- 




RNA1*£. JUS* 7 * -fe- f (T 

9 it £ &tf ( 3, S ) / V I 

*£ (T-7-> vAthM) *ig£L, iHSC30iCT30 
#IHJJKlfc£*fc <>©K. 150 u £ ® N B T i& ffr & 
(150<iH NaCl / 5 «M E D T A/0.02% (H/V) NaN, 
/20»M h 'J X -Jfl®&f*j# (p H7.4)/0.05% (K/V) 

ttSK #®igft*l) ) fciS/JD 1 a £ © 

ffi;t* * 7 * * -tffflrfc (&&© J; ■? c LxfSSlb 
fct>© # ) fcgsJUtlL. jfifc 4 -C "C18MrlBI**Kl>fc 
*> © tC . lOng© r OT-^At7r P- X <7 r 
*-*S'Ttfc»> £85»DL. 0t2O *C -C 30^181 » SBC 
L/cfc©*, *)l2.000r.p.». T 1 

eH*L,fcttl&*. 200 * £ ©N ETfliajiftt 3 
®&*»L. d ©WHtC* 40 £ © S D S - P A G 

Bfli* yr/ufiifijR C62.5.H h >; x 




» HIT 2-171189 00) 

(pH6.8)/lO%(V/V) ^ 'J -ee a-/U/2 % <H/V) 

x ^ y -;u/0.02%(W/V) 7 a A 7 * / -;U7*/u 
-) fce&JJBL. ifi& 1 001C T 3 ftte 
4T Jt 0 I2.000r.p.». T 1 #mift'&#JIK&S L- * -t 
tt«B«t>* *i*7,5X(K/¥) •J'JI'WK* 

* SK ft tt I* « (ImmM) 
C r*-**7-j (Nature). &227Hs S1680M 
(1970)) TIt*^* i*0|Lrt:©*©>r /M*. 10% 
(V/V) ©&8K30#fy!fcr»Ls $&1f*ffiS£L*: 
OS, *C30#!HJ$ftit £K> lMt'j^^S! 

* ^ v +> t&ftLTttJHY 

X«7^^ (7 wm? A /H. us* 
RX) *I^T7^*n^?7^*lT«r>fc, 

<o^«t«I^©RNA«ffl^fcJ»^{:0^, 

•>7*9-«ffeV6>/«:'K*<Xlft74'l'JUJ:£ 
^f7*7-b*ni-RNA©««|$n 



3. ffiitiioWH 

3. 2 «/.!««©*' •> 7 * 7--6Ti8«t C •> ^ v 
t£13^^7*?--e*0. 5M^9 * a* ^ *>xfg 

U y K (Preuod)^&7 5> * y f*7?S5i»Lfcfc© 
2.24«g*. tftJSSi: LTttffi 2 kg©B*6feli$ * 
*©J&$t6BcfS4-b. flW 2 iaiBJ&iBL *:©*>* 

» 1 iSIU!*I»Lfc© 5. H«©&#**t*h. £ 
<>©£. t&Ci *> 3,000r.p.». Tl5#f8| 
4 . c — D N A ©£fi* 
_h ft © $Q < t/TiH ftfcm - R N A 2 it % 



jf-JUj (Mol.Ccll Biol.), 3(2$. mi61^(19B2) 
&tf r^-yj (CeneK m25«. ®26 3 R(1983) 
gfl*!i©;&i£Kft£mT « ^> fclSJft. 300n 8 ©2#«t 
c - D NA^il-^nfe. 

^ © c - D N A 150n« * . 7 </ £ © T E fi| i « 

UQ»H h »J X -«6*88jfc(pH7.5)/ 1 mflE D T 
A) CfgJKLfc <><Dt:, U/f £<DiRtR C280«H A 
3 -^J^tt* h V JU < P H 6. 8 )/60oiH h >J X - IS 
M.tt9iflE(pH6.8)/ 2 iHftlb3A-;u h ) Roc a 8 
tt £ 4>-t 4 ') y f&'tfL ClOBrt^^* X \s <{ V — *\* 
.7. 5 u £ /10ng/«« ^ V (poly) A 1 it £ / 5 ufi 

dCTP2^/*U0| / «) ^^*8SllBUs sa 

&30-C TIO^BBSJS S. 2.4i/ £<Z>0.25M 

BDTAR^^4M ©10% (H/V) K *r' *>^^SI» 
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25 * & <Z> 4 MftKr y**+>J*&tflQQtit4>& 
x* y ->U***«&anL, fiK-70'CT15^|Ulfife 
SLs 12.000r.p.». tlO^-PuJjfl/O^iKLT c — D 
N A*@iRL. 10* £<Z>T BlRaifftCiSWU. c 
- D NA|«j»|fttli>^. 

# J: <D ft < L T x * + * •> 9- 9 V O x 4 ;u © » 
c - D N A100nf*f*fc. 

pM C BIOD N A© OB SI 
*l*BW3H0tt (ATCC27325K r?X5 K 
PBR 325 DNAtBR L & 0< 7* 5 X 5 KpB 

R322 DNA(Siifi«:!!l)*ffl^tr^-' 
^ « (T . flaauda e t . a 1 . ) * T ? V * to* * ? to • 
/*t*ijtvi?j>to-fr%A K V — J (*«rlcul toraj 
Biological Cheilstry) . H50$s 

(i986)K«©^r&c^ ottiaufcT-s* * k pk 

N305 DNAttfCr^? K pMC 1403-3 D N 

A <#&fla361~274683-9&tt*fl«) 1 * « 

10* * CDrftffi (SOkN r 'i X <pH 7.5) 

/10«H WgCl,/l00*M Had/ 1 *HV * it A U A h 




J5Bfl¥2-171189 (11) 

-^3 Ct£flflL.KC. inc. HindfllRtfSal 

© 5 4 '> ■ VJSffitt (20bH HgCl ,/66.M r 'J 
X -JB&*lfciifc(pH7.6)/ UHAT PyiSmH^* 

a iy hOT4DNA'j)(r-* (^®JBtt8H) * 
gfJjnUv SBC201CT 4 l$fffl&1£&I&$fT& o • 

*oi;-j (J. Bacteriology . 31119 J&1072 

n~&ioun (1974^) ) teaK<©^jri£»i£K:«fc 

*) v *»Kf J M10KA T C C33876)ttc* JBfcfclfc 
^ffl^Mi^m^ K pMCBlODNA*^ 



»|X*U6X(II/V) , &tfNaCJ 0.5KCH/V) 
*6**te*fci #fclfc*J8^fflflt37r T16 

-24^IBI«5i§« LTf#fc*ttGB J M101 (pMCE 

io> ©»««2o«f aac37t t 3 

ssani^ Kc^-a*T2oi#rajNts«*ff 

l*t>T. SfcC«fc *> 6,000r.p.«. 

20W ©25*<W/V) f a tt*^* *350«» r »J A 
-tt»Ett«JK(pH8.0)Ctt»C/i:<0^ s d 
HK> 'i'/f-AlOig, 0.25H EDTAtfififiUpH 
8.0) 6 *&O : 20%(W/V) KT'i/^«&K^ Min 
8 «s»DUs fflflteor T30^l»|^fflL 

CO&BfcKs 5H NaClf$i8U3rf*i&J!BL. ft 
St 4 , CTi6l$niMfcIILfc 6©*lft«K <fc 0 15.000 
r.p...T30#!U!ift4>#tt LTttttJtt£&. tffcC 



fct©*. liHEDTAtttt« 10«H KU- 
Jfi^aairS 6 ■« (pH7.5) SC. CtltC, 

(10. «/^) 0. 2 rf^fiSfioUA: <><Z)*s *) 
3 9 . 0 0 0 r . p . ■ . T 4 2 1$ IW & & « SS * ffl ^ T ¥ ft 

^ 5 K P MCE10DNA*m«ILx *fc55C n 
--f 9 J — to£&m LT x +> v t 4 
Kt*Lfc(D^, liMEDT A$tf 10»H h x ) 
X -«»II»»«(pH7,5)C« LT8»f *tt« V'»€ 
ik^nfctfi^tt^^r^AH K pMCElODNA 
500 u 

6 ^^-DN A 4>WS3 

pMC E10DN A15m 90jr£4>$g4gBtt 
CD T E tSitjffiK *S W L. 10 ^/ £ O Medffitfiift (100 
>H r «J X -«St«!li«(pH7.5)/100i»W H«CI, / 
l0»H^f-*XUW h-/l//500«« KaCl) *««Hib 
fc<O530A^ v h CD*JPai»*5 Acc I (^SiitkSEl) 



-525- 




«U^te9«9*^Ai, £ ©gjfflf&fflfcfc. 100* £ 

©$s tKJI*® 1 !*^ l/10a©3Mf*fi* 

j&D*. fi£-70T-ClS#!HI&aUfc<E>*. 12.000 
r.p,..T10#t8lifi<fc*r«IL. DNAt@l«llfc. 

CODNAt, I0*i 4 ©T E U - 
15 £ ©Sat (280»M * 3 >• HMi(pH 
6.8)/60.H V V * -8&«ajSft<pH6.8)/' 2 
fll 3 >l/ r ) £ A *: © £ v 55 C * 5 * £ © -T 4 
y yfmmWE 4 EW> (6 •« dCTP^ffl^/i) 

y*7*5--fe' (SSSi&ttSSl) *ifeJ!BlCx S&37 
•C TlStfffl&Jfc ®|4K«©c-DNA 

Olfl*lft*#r?X$ K pMCE10DNA©Acc 

D N A^tBtauyt. 

T«e©iKU7'7A5 K PUC19D 




?$!S1¥2-171189 (12) 

NAOPsH HCf r **">* , T-/ 

iu *< W (,*fcDNA©l»iiJfc^t£C*T*-9rt:. 

r^U' pU C 19 D NA (£*B£tt$l) 30 tt 
s 350* * ©T EUaiJRCiSW b fc *> ©C. 

40w £ ©Medffi»i8ERc;iflPRW*JLil I (£?Bii 
4ha3)120^^v h «S»D L,* ift&37T T 1 n 

iajVJBEfr«iSL'^©^v ♦> 7 * / - *c £ 

*&8fi&8&tfx<P/ -^il»te@K<fc 0 D N 
A£@<KLfc* 

||&H/:DN Aiv 35*£©TBtgai#RK:i£*? 
*>©£. 50 u £ ©&i« (280«H * 3 ^l/fijf* 

h y 9 I* (pH6.8)/60«M f ') ^ -ttfift&ffiift (pH 
6,8)/ 1 »HJH<t a h ) . I9*je©#@4te«? 
©?• w y ^^fi*a<dCTP^^) 3fcCf(C60 3--v 

r © ^ — 5 i- ft> r ? ^^7 * ? — -tf(^f«itttS3) 

£**fcjjaL. s^T-ciotfrasfc***:©^ 

-/i^&H&tf x * J -^tfc»£ 
rr«^C£K«fcOStt©DNA£@»RUfc. 



A 200n«*. 35// ^ CD7i-^ttaii ( 10«« h 'J 
X -JfiKffiai?ft (pH7.5)/l00«n KaCl/ 1 ■HE D 
TA) CigJKL. ««65r T 2 irlUU *&&46tT 
2I#|HK &&37TT 1 lfr|Bl&tfifi&20T-ei8MFlH! 
SStETSfcttK^O c-DNAi^^-DNA 

han)©;*& ( r ^4 - * * x 4 <? D-~ V ^ j 
( D N A Cloning). » 109- 135 R (1985) ) 

*C«**>*S&1SDH 1 # { A T C C 33849) £J8Jt*c 
7" 5 * $ K pUCl9DNA&tfffl*»i* 
K 'pMCBtODNAI^^^-ilfce 
- DN A/Oi74^^^S!U^. 
8. ^•>7*7-t'c-DNAOi|^ 
H^ifca-fcr^XSK pMCE10DNA©Acc 

a - K*r *t»tttc *>*©-?„ c©8Hfctci&*>&£ 

H/;c-DNAtt^-^^ £ 

*/£ta*»^^r7X5 k p mc 
eio©^ ^ r i/f-n&fc^to-r**-* 



*fi*Jfc*fr7*-7 ^ $ K pMCE10DNA*s *< 
2 9 — t1r & c -DNA/«y£©3 ta^- 96(18^ 
10* © M 9 * * 5 ✓ 8*3 lft C r * * ? - • ? 
o — ~ V ^ j (Molecular Cloning) s 5&440 — 441 
E „ a — ;U K • X 7* »i y ^ • ^ — ■ * * 7 r 

y— (Cold Spring Harbor Labora tory) (1982) ) 

+ 7 W ilQttt/*) £Jfel*fcfcifc*ffl^a& 
3?*C T10I* WtStft^* *titCJ;0MfflUfc© 
200tf*©#B2g6«t©SDS-PAGEJfl 

* y riHl«*cll«>- loo-c t 5 ^uns 
d ©S§«ifit40tf £ *s 7. 5%(H/v) * ij r ^ y 

JU7I K*>*i^t, A *> 15»*tt*ff 

(Anal . Bloch..K ^112^. !^195R(1981)) C«t 
^ihD-feA/a — X©7-f^^ — tClc^L. w© 
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fgi^i.^o-t^a — ^©v-i^^— 1 00 •* 
(0 7* o 9 * X tT B Sttffiitt (20«M r U X 

-tt&«ffitt/500«H NaCl (p H 7 . 5) ) tC 3 % (H/V) 

©^^f y*)S*vi/c^¥J *fflat25r-c. 30# 

til£lH(W/V) ©-fe: -5 -f- T B S 4*ajn*K&^ 
Lfct3»-C25<&(V/V) C*&#LA:i8ifc) 
jfltt2STCT90af8!«»Lrt: *>©*. l00*©*V-( 
-y(TKeen) -20ftft C T B S tft $ ft CO. 05* 
(H/V) ©^^-y(Tween) -20^ W ^ U ^ Wtt ) 

♦ cut,* a«25-c -c loans** 2 is 

(/*<f * • 9 ? KtfcH) * 1 %(H/V) 0 
*T B $«f»#K#^Ufc#fft-C3000t&<V/V) C 




?*RB¥2-171189 (13) 

Lfc©"6. I 00 •* © *V * — y (Tiieeo) -20tftja a C 
^ hoHr^D-X7-<n>*-*ifc$.htBi*f**2 
B A 9 IS * ^^HI/Tftfc-hot^o- 
^7^1?-^ 1 20n« ©ifefeifc (60«g© K -9 
xx xx - I - + 7 »• -/U*20a* * > — A/KM 

ft? 60* £ ©30KCV/V) fflflMfc*** 

*ct*u. BK251C rio#iHi.«fes-ttfc. 

d ©&K LT96(B© a a - £ l ^;i/-rtU 
2 -3 © ^ ^ — 7* T <> 7 a 7 — -tf ffi J& til 7 $ 
© ^/i/-7*CJRT *96ffl© 3 o ^-£lEflB© 3 a 

id*** i^* — rett'i'*'?*?— *JiLfli& 

-rct3fcH4l2IB<03B--*s l«©3u^ 

-r-om*0&ft£iT n^^>y * * --en A** 



ZflKOani-^iU^n^:, c©2tiH©3ti^- 
^flgSEKO^^Tr^S K D N A*W» 

p A L i 2 B 8 D N AJStt/ pAU 3A6DNA 

9. ^6«/^7* 7--lr c -DNA(0«fcflR-D 
NA©/o -7©ttill 
t&*tt*#7*7X$ K pA Lf 3 A 6 D N A 100 
(fi ** 33 0 *£©TBJSa&«K:i«f»L^ :hK 
40 v &<D Loh|J[ ffitt ClOOaH h 'J X - fc»t*« *t 

(pH7.5)/lO0«n n«cii /10«H x H h — 

n,) , 130^^9 r ©P*t! <SfBiatt») &CF 

1 203. ^ 7 htDSici (*< — yyar — 'Ty/w 

J*tfc») *8S»nL. SI fit 3 7 "C T 1. 5 l# Rfl 9) Bfi b . 
C © D N A£fc* 0. 7 %<H/V) 7^o-^y^ 

^ffl^fcaafcift-cfl-wufc. ram- 

SC^ttttrr^ - • v 7 X tt.HaoiaUa)**©^ 
m ( r * 1^ * * 7 - ■ 2 a — y f } (Molecular 
Cloning). © 156- 161 3 K • X T 'J ^ ^ 



- y% — • 7 # 7 h V — (Cold Spring Habor 

Laboratory) (1984)) C t£ -> T ff o ♦ iU * 7 
x 7 --fef c - D N A «#&D N A /* y K * W*> tli 
U a*f**-7icA*t. 2 «i©T E««iR*Jtro 
*fc©£. ailff 

<k0. Vi"* + CD n At«H«U, 

c ©i«i«K*^a©*teln7 * y *^*JDis ffl 

^tt»CJi<l DN Atidt/fc, 

{|^nfcDNA77// ^ M0m*s 126 fit 
COT E«ffi«ECi»*>L. 16// ©Medf8fciieE&tf64 
aiy h © Sau 3 A 1 (^rSiS«:K) * JSQ A. * ffll 
«37t 7? 2 I*IBJR1S$*A:© 5^ ±tt*5%(H/V) 
#'i7^V^7a K!r'^*ffl^^m^^«l!i« «fc *) , 
d n A»fM-©a«*lT« o fc. #»;r^y;uT5 

K^r'/WfltJU^ftbtt. i -f (A.Waifa.)© 
^Ftt ( r/yx - ^ X/f ^Bi^-j 

(flethads la Enxyiolofy). ^65^B, $506^(19 
80) ) C*£ X iT& -9 fc. I90bp ®DNA75^ 
> V r *^i£i^»©^^rm(ttlU. l*fg©S 
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(*-'*P) dCTP (77^i,ttK) 

A it n, j (J.Hel.Blol.) x &U3*&. SI237 — 251 
R(1977)&tf r«>^ A ^—.^n— ^.y^j 
(Molecular Cloning) . SUO 9 — 112 3 - -H" 

K • X7'J y^ - a-;<- • $#5 h'J - (Co I d 
Spring Hobor Labor, tor y) (1 982) 82 © <D # & IC t£ 
T *T « r> . 

10. K/Uisy ju 5 --fe* c - D N A<D#3fc^ 3 

ffl^lftifrm? K pU C19DN A*"^ 

£ + * * 4 i- * * t^'J^IWc-DNAA 




fUlfflspg-miBO (14) 
( r ®e« • l*«t ■ WJfc j »26fc, #575-579* 
(1981)) /^7x^fc-DNA* 

**tt*m*#r * A * KDNA* pAL 

*#frT*;*;Hfffi**iafflDH 1( P AL f 3)<fc 
<&£Lfc. »^KI£«i«ctt A T C C67462 

t UTfff€**Tfr*ft. 

*tt, ±ett*M*.{fc7' 5 X ^ KpA Lf 3 D 
N A £ . I . H ind ffl . B aw H I v BcoR I 

&vi_&t\ (t>rn t^ssas) *fflv^ 

ffi<b&^2ffi^<fcUT|#^*l/iDNA»fH-^T^ 
UfU W^/^lllKA^-yt.iDNA (£ig 

fir fcftfctf^fttt, 1.700bpTfc*?. -hSET*?* 



11. ■ ? ^ > 7 ^ (Uclola Cruclata)G> 
m - R N A CD IS S3 

ML. »€>n/c«6P2«tC 18«f <D^7 ^ >"{ 
fcK*fc-*T I. 1 i*<D R N A*I»MUfc. CORN 

a i. i Kszmm iK«©^FiSfec«t^r*'jrf<dT) 

--fe/wo — xCDA?X*^n-7 F 7 ^ - £ f T *C 
1^30*/ g <D/l/ 7 * ^/w^T ^HfiPra-RN A 

12. ^*>^7 ■ ^^'>7^J|6|!c-DNAA/^ 
CDi*» 

c-DNA(D^«tt77^ + ia,k*)BIAtfc 

* • -f j (Mol.Cell Biol.), ®2£. 55 
161 H (1982) & V(GeneK 825&. SB 263 £ 

(1983) &tS©;*&tC o T L fc. 

2h CD * 5 • ^'/7^i«SRNAJ;»l 



0. 9tf«©-*tf[c-DNA3&^J3R$tl.fc. Z G> 
c-DNAO. 3 *g K « © # * J8 <^ T 

* 'J x * * •> > ^ ^ v © -r 4 ft Jtm U . 

C(Dc-DN A20n«&tf!B@ 6TSB«iL,fc#y 

> vto-r -f ^£ * cd p at i SMStcff JlmLfc 

P UC197*7^5 KDN ASOOng t . ^ @ 7 IBli 
<D2ft£T 7 — — to C ^ + ^ V (Hanahan) CD Ji fcfe 

( ff U^l'f^o - ~V ? l (DNA Clon- 
ing), & 1 fc. ®109-135H(1985) ) Cft.,T7 
A-;utfcDNAt:«);^»»DH itt (ATC 
C 33849) St tc*ft U^>* 7 • * *-mS5 
c -DNAWr/^ftrgLfc. 
13. ^ * ? * ^^i/?^**©;!/^?* 
c - D N A 

#@10TfS£4rfcH*lft;lf*7' ^ M K pAL 
f 3 DNA 10 it% 90*ffi©TE«ai««:^»? 

10/* i. CD Medig 05 SOU 25^.-=. y rCD$)&6*$ 
Eco R I &C/25^ ^ y r© fU PR 6> % ©iLU I <V' 

rn<>^JBisttSi) fcfl&JbiiL. aj«37t -e 2 b^ibi 
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jtfcr?** K PAL f 3DNAJ;D7*ft^ 

• t* y * ( r > y * * 9 i*(o^i/7x7 

— **c - DN Affl^^tti' 800bpCDJL&o R I / C 
la I DNA77^> y t-£s #S9R«©73V» 

- x y ft * ffl n * # ^ Vt T «J8 U . 
1 // s <Dl£oR (/CulDNA7^y^$ 

C01 m«DDNA«, (flr-"«P) d C 

tfcCD ~ y 0 h ? X X U- — i/0yffiKlJi»3 ,, PTai 
Wife. "P T«»L .EcoR 1 / CI* I ON A 
77^^ yj-tro-^HTs ^ •> * 7 • £ /i> 
•>T^ffiffllc - DNA/f X^«J11 108B IK CD 3 a 

i-A^')^ -b* - •> b 

<fc 9 A/ *> * 7 ' ^ ^ *> T ^ & * © ^ *> 7 x 5 — -tf 
C CD 4> © 1 an-- Ott47'7^ $ K D N A t 

pGLf i *@ 5 k «©;*££# ^tfi 




?5rfl¥2-17ll89 (15) 
I , H Ud B , ,EcoR V. Dra I . AM U . H Inc 

rrHt&tf-®riMfcLTfcfcnfcDNA»rfr*7;«r 

h^d n AWr#©«mt*t&«/<* - yt 

KiKJ:»KI6ftfc^?ttt, 2.000bpT*9. 

H. ^ i/ * 7 • 7^5 »J ^©m-RNAlOMail 
iS/c;^*? • 7f ?U (*n 4 * # ;u • 

^n^^ep i g c i8* ©^r .=.•:/ y-f v *■* * 
r * - h»fft«siiDU^'jna i§2tt©2rfc£ffc^ 

T 340 *« © R N A &tfl£i Ufc. C^RN A 340 
4> jua — * © * ? A 4 a ? h^?7-<— *fr#^ 



15. n.>^7 ' 5f 7 'J ^SSBc - DNA/<y^ 
©1f St 

c-DNA<D^fl5ltt> 77-> + i.ttK*y 

Jbi*©ftl < £ titz m - R N A 2.0*1 * 

ffi^TT-r^ + ^ttOfS^-T* r * ^ • * ■ '< 
(Hoi. Cell. BUI. >s &2&x SB 1 61B 
<1982)fttfS> — V <GaneK »25£* 9*263^(1983) 
K«©;frtt;fc€t^fTJS: fcfcflU 250n« © 2 * IB 
c — D NAA<»^fc. 

:©J;-5CLT»fcc-DNAZ50o« C * 7 
^tAttKc-DNAi?t3-iX^*y h « JH * 

R I 010r8B<i©> *-'Mt*fT#<^ Jgtic-DN 
a ffiHttt: Eco R i y y*-*#*£Ht-fc. 

7-5X3 KpUCU9 D N A(3CiBi§ttt»>l00n ( 
*v 8 £ ©*Kig»Ufc *©K. l*£©Med 

»3i« Cioo.n (- y x -fi«E««ifR<pn7.5)ioo«« 



B*Cli /10bHS> X\s < Y — /U/SOOnH Nad ) 
£iSJ!fDLfc©5. 55C cnc. 103. ^ y h (1 
// £) ©&?PRfi**.Ej£AR I <£feilttl2) * « JdO 

x -ttKif 8i&<pH8.0)&tf 0. 3 3.^ „ y (i„ 
£> ©7 y v * 7s y ? 9 — * (^fHJ&ttfi) 

12 ^ fcD^iafnT*^ ->u*«Jt»iUTMt«e*ft 

7^ h y 0 jU ( P H 5.8)^^26 £ffl?&x^y-;u* 
/C»« CW h 5 -«X. HRX-150 ) *ffl t^. 12.000 

r.p.«.-c 5 #raa/fr#wtea£*T*^D na*i 

»R t tc . 

9- P UC119 DNA 100n<&> 4ll5T0iStL 
fc'c-ONA 250n«^ Lfc *><Z>*s 8 AiO 
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- > o ^atfiift t 200«n n 8 cii/660«M h v * - Jfl 

K»fli«(pH7.6)/10»« AT P/150«rti>** X -f 

£) CD T 4 DN A ') CSiBiSttSa) 

-DNA&O f c-DNA(DMy-'>» ^ £ f T 

C CD£j£97 4 ffl V % T k * ^ (Hanahaii) CD 2; 
ft ( -(-IJII^ • M-i^^J (DNA 
Cloning) . 3M«. 3U09-135MC1985) ) C <fe 
>> *JBiffiD H 1ft ( A T C C 33849) ^J&fcTtiifcb^ 
7* v * S K p U C 119 DNA^^-Hfc^ 
■>*5 • ?f-7'J*&&BffcJfe<Dc-DNA^'>'^ 

16. A- > it ? ■ 7 7 V X A * © ^ *> 7 * 5 — *fe* 
c - D N A <D|*£ 
i*ai3Tfcfcafct&*fc*-#r7*5K pGL 
f 1 DNAIO^I 90// £ OTE«ijj**:r8» 




&m ¥2-171183 (16) 

[yj&i&£f7fc<^DNA£gj»rLrt:. 9J»rLfc*fl^ 
Ift * # 7* 5 * 3 K pCLf 1 DNA«k^^t7 
• ^>7^4)liO^>7i7 - -t: c - D N A 
#£#t/2.000bp OPstl DNA7?^> Xh*s 

^r^CUto-C*»L. L //g ©±_st 1 DNA7? 
^jiy^jlfe. «DNAts ( or - 

•*P) dCTP (7 > + i» ttSSl) ^flJ^T^B 

9K$l®Av^ h^>-xu->B v&CJ;9*»P 
T & & U * . * e P T « & L /c^st I DNA7^ 

^ •> * 7 • 7 -r -7 U * 
^ ffll c - D NAy<y 0 £ # B 1 0& 0> 3 o ^ - ^ 

7* y *M X*f =i o — — «: « flB » /c . CO 

i(i0 13BA-(Dfrt*f KDNA* p H 

*. # 7" 3 * $ K D N A4 ^(8 Lfc. 



fc-fc, c:<oj;?t:lT{Hti/cA»ffl(E.coii) 

DH 1 (pH L f 7>WU IJIIJ«K(ft4ttII««f 
5*&flrKffcXW&?£8*19n^ (PBR« BP-1917) t 

Jb|Btfl*Jft;tfcr7*$K p H L f 7 DNA* 
flpal. gco R V , Aoa 1 ■ JLLoi i & JLtfiR I 

/5xr/Msr5#tt8) *Wi». * — iiHt&tf 
rfiiJjftUT^^nfcDNAlBrli'^r^o-^Y 

»6nfe»«lJ$/<^-^i>l7T-i'DNA 
?5iattia)*HlndBC<fcf)r8<tLT»^*lfcDN 

ft b tlit to •> * ? • 5 -r ? l ) A <0 * > 7 * 

•cfco, isar^M k® hum* uses* m s 

* UT. l:8fi*&*fft;t{*:r*A$ K pHL f7 
DNA10//S 45//*©TEtt»fc<Ci*JWUfc 
t><OiC. 5 * I G)Med»tljiR&tf 2 * J- v toffl 



K37-C T 2 * ?f DNAOSl^lfilt 

ft * » tc . 

»; * & jfe <?> n' v * 5 — -tEifif£-?'*1"^T# : Prf 
* 2,000bp ©EcoR I BrK- l // « ^msatL/c. 

17. *|BB(B.colL) D H 1 < P H L f 7) (PERU BP- 
*l88S(B.coli) DHKpHLf?) (FERrt BP- 19 
17) £ * L B — a»p i&ife (^nMJT'^LX 
(«/V)J|l* * 0. 5 % CW/V) .NaCl a 5 % (H/V) , 
&t>* 7 y 'J X (50//s/«f) ) 3«ieCT)flK37 

rf* 10*G> -hS2 t B -amp iglftC^^L. SS K . 

? h •> K$t6Hllt. fflLK37T T4f$rBllSffl^SL- 
A:<&*6. 8.000r.p.«. -C10^I«!Oift^^?iJi^^ 

HlWLfcgB*** 0. 1 N KR>P0«(pH7.8)s Zmh 
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BDTA, i mflO * * * U -f h - 0. 2 « / 

^/p^ y<£& *f £ tSifiiS 0. 9 ^cfiiSL^ 
£c c ntCs 100* £ a>i0ag/»ea> u •/*■- a 
*8ift*i&tnil^ *.4> *c l5t5Hai«tS Lit. c 

jgC x 12.000r.p.«.*C 5 # [HI &4>*r« » * *T # 

£tt. ^ »J y * (Krkcka) ( r T * - 7* X 

-< X 4 £ X j (Archives of Biochemistry and 
Biophysics) x $217$. $674 R ( 1982) ) *C # ^, 

(pH7.8)> 16 £ © 0. i iA^M-? f * °> *> ±. 




?$M¥2-171189 (17) 

24// £ © I • M/U>7 * V > (S^^ttS!) &CM0 
// £ CDiaWfc&^iR^Lfc©^ 100 jet £ ©20-M 

A t p *«*JjdU. fc&r* 7 * b y»*20#[S!fa 

#Lfcffi*$l*fc:3KL*: # 

*t«©fc«U 7*5X5 K PUC119 DN 
A€ft«^»i»DH It* (;Mfl«D H 1 (pUC 

U9)) ti-7t»T t>^t«cip ^7 x v 



$ 1 & 







Ammo h i 

<pHLf7) 


6.2 x 10* 


*!6fiH D H 1 
(PUC119) (ft EK> 


1.0 x 10 4 



^ifi(c^*^Cta^m>l7'7A^ K pH L57*# 
t/*WfflD HKpKU 7) tt^ MRCttU, 7 

> 7 ^ -7 -^*<4fi*nx a d <t i<fl^tfc. 



18. ' 5 X 7 'i X ffeJfeCCMU •> 7 * 7 — Hs 

ta*jft^(*r?X^ K pHL f 7 DNAlO/zg 
$$QR§9SEcoR I (^fffiftttai) /i/ 
^7x5-fe-DNAttt'l.7Kb & 0. 3 
Kb ®DNA8ilt$^U0p8 & 0. 5 // e r 

oiik :nt.DNA«iit*> 7*v*a k p ucu8 

D N A <^#5iitta3) © EcoR I ffittC* 7* £ n 
-^y^U. #A*rK-0JH®a.7Kb&tf 0.3Kb) 

pHtflK pHL f 12. pHL fn&CJt pHL 
f 14*** fcfc (pH L f H'&tf PHL f 12C tt. 
1.7 Kb ©Wit*<t7'^D - - ^$nt*0, 

pHU pH L f 14Ctt0. 3 Kb ®8ftf-*< 

lfi*^A»r7X5 K pHL f 7 D N A & 7* 
K pU C118 D N A© EcoR I tCt *«|»f 

DNAIKM-©T^D-^yiufltsii|t«!>^*fflt^ 
(#@ 9 S2*t©#fc> . 7***$ KpUC119 



DNA&« : ^'>7*7-^C-DNA«f)tfl)a^ 

a 5 &«©;*&) . 8^* 

AlBffl J M101«E(A T C C 33876) <* 

s 5 & «£©#£) > afecjfuna^jft^^T-^xs k 

pHL flK P HLfl2. pHLfU&tf pHL 
fl4DNA©t»S («@5E««D^) tt. * v 

fc^T, Ifi^^ifltDNAs PHL f IK pHL 
f 12. pHL f 13RtfpH L f HDN A^ffl^T* 
d x y Xffl*** * h <^®i&ttS3) 

tr% % ^j. 3 7 (HenUofM0#*£ [ — X (Gene) * 
$2B3& N $351-359^(1984)) K ^ ^ > 7 * * 
-■fe* c - DN ACl* 0^*^IA$nfc75^ 

^ KDNA*f^«Ls me 5 &wo%mxAi*m 

J M10ltts(AT C C 33876) ^9A^^« C <0 <fc ^ 
C LT^ ^nfc^Baffl*C<^^-7 r - ^M13K 

07 (^rsigasa) *eaKiao>v 

y ^(Messing) <D^T^ (>7X - •< X - XVf 
-f n £/ — (He tboda in En2y«ologyK JB 101^5 ^ 
$20-78^(1983)) Ctt-^T 1 *t!StDN A*WI3 
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fcfMJ: 8 K(w/v) #')7i?'j^ri V¥n> («± 

D N A<Z>fi&«?1*8* 6 HfC. «fcKc-DNA 
9 7 g|C c-DNAi7W Kffi?l 

miHtt. fu>* 5 • ? -r * y * * # © ^ *> 

p A L f 3 D N A ©ffl»#*C « « Br 
XU'pCLf 1DN A ©tSPR»*Kl<fc *«0»rift 




»Bfl^2-171189 08) 

3 K pHLf7DN A ©fc)JBR(5*JfclC «fc « ^JfflrlfeiS 

« ?k ** ei t * >k m6iatt. * & 91 © n/ •> * ? • 
?ij £ * ia r *> * . # 7 ia <* * * W © ^ 

*f # 8 EI t* . ;u*>^7 • 7 r 7 7, 



^nA #a± v * * m 
m #n± s # a & 



$ i ia 



txoi 

2.0- 




pH P H 
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»SIJB¥ 2-171189 09) 
SB 4 EI 

3 133 ^ 




*50 




pUC 119 

I 1 c-ONA 



3m G VB3 C-^-coi) 

ATG GAA AAC ATG GAG AAC GAT GAA AAT ATT 
CTG TAT CGT CCT GAA CCA TTT TAC CCT ATT 
GAA GAG GGA TCT GCT GGA GCA CAA TTG CCC 
AAG TAT ATG GAT CGA TAT GCA AAA CTT GGA 
GCA ATT GCT TTT ACT AAC GCA CTT ACC CGT 
GTC CAT TAT ACG TAC GCC GAA TAC TTA GAA 
AAA TCA TGC TGT CTA GGA GAG GCT TTA AAC 
AAT TAT GGT TTG GTT GTT GAT GGA AG A ATT 
GCG TTA TGC AGT GAA AAC TGT GAA GAA TTC 
TTT ATT CCT GTA TTA GCC CGT TTA TTT ATA 
GGT GTC GGT GTG GCT CCA ACT AAT GAG ATT 
TAC ACT CTA CGT GAA TTG GTT CAC AGT TTA 
GGC ATC TCT AAG CCA ACA ATT GTA TTT AGT 
TCT AAA AAA GCA TTA GAT AAA CTT ATA ACT 
GTA CAA AAA ACG GTA ACT GCT ATT AAA ACC 
ATT GTT ATA TTG CAC ACC AAA GTC GAT TAT 
ACA GCT TAT CAA TCC ATG CAC AAC TTT ATT 
AAA AAA AAC ACT CCA CAA GGT TTC AAA GGA 
TCA AGT TTT AAA ACT GTA GAA GTT AAC CCC 
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CO 


2 






GCT 


CTT 


ATA 


ATG 


A AC 


» • • 

TCT 


GGT 


TTG 


CCA 


AAA 


GGT 


» »• 

GTG 


GAA 


AAT 


GCA 


GTC 


ACT 


ft 4 ft 

AGA 


AGA 


CAT 


CCA 


ATT 


TAT 


» * • 

GGA 


CCA 


GGC 


ACG 


GCT 


ATT 


in 
TTA 


TTC 


CAT 


CAT 


GGT 


TTT 


t * • 

GGT 


TTA 


GGC 


TAT 


CTA 


ACT 


it* 

TGT 


GTC 


ATG 


TTA 


ACG 


AAA 


1 1 * 

TTT 


TTT 


TTA 


AAA 


ACA 


CTG 


t 4 ft 

CAA 


TCA 


AGC 


GTT 


ATT 


CTT 


GTA 


GCA 


ATT 


CTT 


AAT 


AGA 


ACT 


AAA 


TAT 


GAT 


TTA 


TCA 


* * » 

AAT 


GCA 


TCT 


GGC 


GGA 


GCA 


* » • 

CCT 


ATT 


GGT 


GAA 


GCT 


GTT 


GCT 


TTA 


CCG 


GCT 


GTT 


CGT 


lit* 
CAA 


ACA 


GAA 


ACA 


ACC 


TCT 


t • » » 

GCA 


CCG 


GAA 


GGC 


GAT 


GAT 


* • • • 

AAA 


GGC 


AAA 


CTT 


GTG 


CCA 


lit* 
TTA 


GTT 


ATC 


GAT 


CTT 


CAT 


ACT 



9tBH¥2-171189 (20) 
6 123 C * <Z> 3 ) 

AAA AAA ACT TTG GGC CCG A AC AGA CGT GGA 
GAA GTT TGT GTA AAG GCT CCT ATG CTt'aTG 

I t 3 ft 

AAA GGT TAT GTA GAT AAT CCA GAA GCA ACA 

I I ♦ o 

AGA GAA ATC ATA GAT GAA GAA GGT TCG TTG 

1**0 

CAC ACA GGA GAT ATT GGG TAT TAC GAT GAA 
GAA AAA CAT TTC TTT ATC GTG CAT CCT TTG 
AAG TCT TTA ATC AAA TAC AAA GGA TAT CAA 
GTA CCA CCT GCT GAA TTA GAA TCT GTT * CTT 
TTG CAA CAT CCA AAT ATT TTT GAT GCC GGC 
CTT GCT GGC GTT CCA GAT CCT ATA CCt'gCT 

M 14 

GAG CTT CCG GGA GCT GTT GTT GTA CTT GAA 
AAA GGA AAA TCT ATC ACT CAA AAA GAA GTA 

It3* 

ATG GAT TAC GTT GCT AGT CAA GTT TCA AAT 

I 5 ft O 

GCA AAA CGT TTG CCT GGT GGT CTC CCT TTT 

i * * * 

CTG G AC GAA CTA CCT AAA GGT CTC ACT GCT 

i « t « 

AAA ATT CAC GGT AAA GCA ATT ACA CAA ATA 



CTC AAG AAA CCA CTT CCT AAG ATG 



7 EKJ < -^r <Z> 1 ) 



Met Glu 
Val Tyr 
Glu Glu 
Lys Tyr 
Ala lie 
Val Asp 
lys Ser 
Asa Tyr 
Ala tea 
Ph« lie 
Gly Val 
Tyr Thr 
Gly lie 
Ser lys 
Val Gin 
lit Val 
Arc Gly 
Lys lys 
Ser Ser 



Asn Net 
Gly Pro 
Gly Ser 
Ret Asp 
Ala Pbe 
Tyr Tbr 
Cys Cys 
Gly Leu 
Cys Ser 
Pro Vai 
Gly Val 
Lett Art 
Ser Lys 
Lys Gly 
Lyi Tbr 
lie Leu 
Tyr Gin 
Asn Tbr 
Pbe Lys 



Glu Aso 
Glu Pro 
Ala Gly 
Art Tyr 
Tbr Asd 
Tyr Ala 
Leu Gly 
Val Val 
Gh Asa 
Leu Ala 
Ala Pro 
Glu Leu 
Pro Tbr 
Leu Asp 
Val Tbr 
Aep Ser 
Ser Bet 
Pro Gin 
Tbr Val 



Asp Glu 
Pbe Tyr 
Ala Gin 
Ala Lys 
Ala Leu 
Glu Tyr 
Glu Ala 
Asp Gly 
Cys Glu 
Gly Leu 
Thr Asn 
Val His 
lie Val 
Lya Val 
Ala lie 
Lys Val 
Asp Asn 
Gly Pbe 
Glu Val 



Asn lie 
« • 

Pro lie 
t • 

Leu Art 

4 ft 

Leu Gly 
Tbr Cly 
Leu Glu 

4 ft 

Leu Lya 
Arc Me 
Glu Pbe 
Pbe lie 

Glu lie 

Ser Leu 

1 1 • 
Pbe Ser 

i « • 
Me Thr 

i • • 
Lys Tbr 

t » • 
Aap Tyr 

i *• 
Pbe He 

i ■ • 
Lya Gly 

I *o 

Asn Art 



Lys Glu 
Ser Gly 
Gin Leu 
Pbe Ser 
Asn Gin 
Tbr Val 
Ret Pbe 
Gly Pbe 
Asp Glu 
Asp Tyr 
Pro Thr 
Glu Leu 
Leu Val 
Leo Ser 
Art Art 
Gly Tyr 
Me lie 
Pro Cly 
Pbe Lys 



Gin Val 
Ser Tbr 
Tbr His 
Bis Ala 
Val Ser 
Va) Pro 
Thr Thr 
Art lie 
Glu Thr 
Lys Cys 
Leu Pbe 
Leu Asp 
Glu lie 
Lys Glu 
Pbe Asn 
Gly Leu 
lie Tbr 
Ala Ser 
Ala Lys 



Ala Leu 
Gly Leu 
Glu Asn 
Ar( Asp 
Pro Gly 
Pbe Bis 
Leu Gly 
Val Met 
Phe Leu 
Ser Ser 
Ala He 
Lys Tyr 
Ala Ser 
lie Gly 
Leu Pro 
Tbr Glu 
Pro Glu 
Cly Lys 
Val lie 



» e o 

He net Asn Ser 
1 1 * 

Pro Lys Gly Val 
it* 

Ala Val Tbr Art 

t 3 • 

Pro lie Tyr Gly 
t * • 

Thr Ala He Leu 
t > « 

Bis Cly Pbe Gly 
i * * 

Tyr Leu Tbr Cys 

* i • 

Leu Tbr lys Pbe 
i • • 

Lys Tbr Leu Gin 

it* 

Val lie Leu Val 

• • • 

Leu Asn Art Ser 
Asp leu Ser Asn 
Gly Cly Ala Pro 
Clu Ala Val Ala 

S « ft 

Gly Val Ar« G 1 ti 
j i « 

Thr Tbr Ser Ala 

3 ft ft 

Gly Asp Asp Lys 

Val Val Pro Leu 
> t » 

Asp Leu Asp Thr 
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Lys Lys Tbr Leu Gly Pro Asa Arg Arg Gly 
Glu Val Cys Val Lys Gly Pro Hot Leo Ret 

ill 

Lys Gly Tyr Val Asp Asn Pro Gin Ala Thr 

4 1* 

Art Glu lie Me Asp Gla Glo Gly Trp Leu 

I3C 

His Tbr Gly Asp lie Gly Tyr Tyr Asp Glo 

4 4* 

Glu Lys His Pbe Phe lie Val Asp Art Leo 

« t • 

Lys Ser Leo Me Lys Tyr Lys Gly Tyr Glo 

• *• 

Vsl Pro Pro Ala Glu Leu Glu Ser Val Lea 

ITI 

Leu G 1 d Bis Pro Aso lie Pbe Asp Als Gly 

• • • 

Val Ala Gly Val Pro Asp Pro lie Ala Gly 

4 » • 

Glu Leu Pro Gly Ala Val Val Val Leu Glu 

s « • 

Lys Gly Lys Ser Het Thr Glu Lys Glu Val 

s i • 

net Asp Tyr Val Ala Ser Gin Val Ser Asn 

• x « 

Ala Lys An Leu Arg Gly Gly Val Arg Phe 

• J ft 

Val Asp Glu Val Pro Lys Gly Leu Thr Gly 

14* 

Lys lie Asp Gly Lys Ala lie Arg Glu lie 
Leu Lys Lys Pro Val Ala Lys Itet 
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ATC GAA AAC ATG GAG AAC CAT GAA AAT ATT 
Net Glu Asn Bet Glu Asn Asp Glu Aro Me 

t • 

GTG TAT GGT CCT GAA CCA TTT TAC CCT ATT 
Val Tyr Gly Pro Glu Pro Phe Tyr Pro Me 

GAA GAG GCA TCT GCT GGA GCA CAA TTG CGC 
Glu 6U Gly Ser Ala Gly Ala Gin Leo Arg 

A AG TAT ATG GAT CGA TAT GCA AAA CTT GGA 
Lys Tyr Het Asp Arg Tyr Ala Lys Leu Gly 

GCA ATT GCT TTT ACT AAC GCA CTT ACC GGT 
Ala Me Ala Pbe Thr Asn Ala Leu Tbr Gly 

GTC GAT TAT ACG TAC GCC GAA TAC TTA GAA 
Val Asp Tyr Thr Tyr Ala Glo Tyr Leu Glo 

AAA TCA TGC TGT CTA GGA GAG CCT TTA A AG 
Lys Ser Cys Cys Leu Gly Glu Ala Leu Lys 

AAT TAT GGT TTG GTT GTT CAT GGA AGA ATT 
Aso Tyr Gly Leu Val Val Asp Gly Arg Me 

* • 

GCG TTA TGC AGT GAA AAC TGT GAA GAA TTC 
Ala Leu Cys Ser Glu Asn Cys Glu Glu Pbe 

■ • • 

TTT ATT CCT GTA TTA GCC GGT TTA TTT ATA 
Phe Me Pro Val Leu Ala Gly Leu Phe Me 

i i • 

GGT GTC GGT GTG GCT CCA ACT AAT GAG ATT 
Gly Val Gly Val Ala Pro Thr Asn Glu Me 

TAC ACT CTA CGT GAA TTG CTT CAC AGT TTA 
Tyr Thr Leu Arg Glu Leu Val His Ser Leo 
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GCC ATC 
Gly Me 

TCT AAA 
Ser Lys 

GTA CAA 
Val Gin 

ATT GTT 
Me Val 

AGA GGT 
Arg Gly 

AAA AAA 
Lys Lys 

TCA AGT 
Ser Ser 

AAA GAA 
Lys Glu 

TCG GGT 
Ser Gly 

CAA CTT 
Gin Leu 

TTT TCT 
Phe Ser 

AAC CAA 
Asn Glo 



TCT AAG 
Ser Lys 

AAA GGA 

Lys Gly 

AAA ACG 
Lys Thr 

ATA TTG 
Me Leu 

TAT CAA 
Tyr Gin 

AAC ACT 
Asn Thr 

TTT AAA 
Pbe Lys 

CAA GTT 
Gin Val 

TCA ACC 
Ser Tbr 

ACT CAT 
Thr His 

CAC GCT 
Bis Ala 

GTT TCA 
Val Ser 



CCA ACA 
Pro Tbr 

TTA GAT 
Leu Asp 

GTA ACT 
Val Tbr 

GAC AGC 
Asp Ser 

TCC ATC 
Ser Met 

CCA CAA 
Pro Gin 

ACT GTA 
Thr Val 

GCT CTT 
Ala Leu 

GCT TTG 
Gly Leu 

GAA AAT 
Glu Asn 

AGA GAT 
Arg Asp 

CCA GGC 
Pro Gly 



ATT CTA TTT AGT 
Me Val Phe Ser 



AAA GTT 
Lys Val 

GCT ATT 
Ala Me 

AAA GTC 
Lys Val 

GAC AAC 
Asp Asn 

GGT TTC 
Gly Pbe 

GAA GTT 
Glu Val 

ATA ATG 
Me net 

CCA AAA 
Pro Lys 

GCA GTC 
Ala Val 

CCA ATT 
Pro Me 

ACG GCT 
Tbr Ala 



i • i 

ATA ACT 
Me Tbr 

AAA ACC 
Lys Tbr 
i h • 
GAT TAT 
Asp Tyr 

TTT ATT 
Phe Me 
i » • 

AAA GCA 
Lys Gly 

I * • 

AAC CGC 
Asn Arg 
t • t 
AAC TCT 
Aso Ser 

I I • 
GGT GTG 
Gly Val 

1 1 • 
ACT AGA 
Tbr Arg 

I * • 

TAT GGA 
Tyr Gly 
t « • 
ATT TTA 
Me Leu 
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ACT GTA 
Thr Val 

ATG TTT 
Met Phe 

GGT TTT 
Gly Phe 

GAC GAA 
Asp Glu 

GAT TAC 
Asp Tyr 

CCG ACT 
Pro Thr 

GAA TTA 
Glu Leu 

TTA GTT 
Leu Val 

TTA TCT 
Leu Ser 

AGA CGT 
Arg Arg 

GCC TAT 
Gly Tyr 

ATT ATT 
Me Me 



GTA CCA 
Val Pro 

ACT ACT 
Tbr Thr 

CCT ATT 
Arg Me 

GAG ACT 
Glu Tbr 

AAA TGT 
Lys Cys 

TTG TTT 
Leu Phe 

CTC GAT 
Leu Asp 

GAA ATT 
Glu Me 

AAA GAA 
Lys Glu 

TTT AAT 
Phe Asn 

CGT TTA 
Gly Leu 

ATC ACA 
Me Tbr 



TTC CAT 
Pbe Bis 

TTA GGC 
Leu Gly 

GTC ATG 
Val Net 

TTT TTA 
Pbe Leu 

TCA AGC 
Ser Ser 

GCA ATT 
Ala Me 

AAA TAT 

Lys Tyr 

GCA TCT 
Ala Ser 

ATT GCT 
Me Gly 

TTA CCG 
Leu Pro 

ACA GAA 
Tbr Glu 

CCG GAA 
Pro Glu 



CAT GGT 
His Gly 

TAT CTA 
Tyr Leu 

TTA ACG 
Leu Thr 

AAA ACA 
Lys Tbr 

GTT ATT 
Val Me 

CTT AAT 
Leu Asn 

GAT TTA 
Asp Leu 

GGC GCA 
Gly Gly 

GAA GCT 
Glu Ala 

GGT GTT 
Gly Val 

ACA ACC 
Thr Thr 

GGC GAT 
Gly Asp 



1 1 * 

TTT GGT 
Phe Gly 

t * o 

ACT TGT 
Thr Cys 

* T • 

AAA TTT 
Lys Phe 

in 
CTG CAA 
Leu Gin 

t » i 
CTT GTA 
Leu Val 

» • • 
AGA AGT 
Arg Ser 

a i • 
TCA AAT 
Ser Asn 

> > • 
GCA CCT 
Ala Pro 

in 
GTT GCT 
Val Ala 

9 4* 

CGT CAA 
Arg Gin 

as* 
TCT GCA 
Ser Ala 

» * • 
GAT AAA 
Asp Lys 
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1W 



CCA 


GGT 


GCT 


TCT 


GGC 


AAA 


GTT 


GTG 


CCA 


TTA 




















Pro 


G1y 


Ala 


Ser 


Gly 


Lys 


Val 


Va) 


Pro 


Leu 




















ITT 


AAA 


GCA 


AAA 


GTT 


ATC 


GAT 


CTT 


GAT 


9 • • 

ACT 




SB 




B3J 






CO 






Phe 


Lys 


Ala 


Lys 


Val 


tie 


Asp 


Leu 


Asp 


Tbr 




8 


c 






> 


AAA 


AAA 


ACT 


TTG 


GGC 


CCG 


AAC 


AGA 


CGT 


9 f 0 

GGA 












GTT 


GTT 


GTA 


CTT 


lyt 


Lys 


Tbr 


Leo 


Gly 


Pro 


Asn 


Arg 


Arg 


Gly 


GAG 


CTT 


CCG 


GGA 


GCT 






« 0 • 


Glu 


Leu 


Pro 


Gly 


Ala 


Val 


Val 


Val 


Leu 


GAA 


GTT 


TCT 


GTA 


AAG 


GGT 


CCT 


ATG 


CTT 


ATG 








TCT 


ATG 


ACT 


GAA 


AAA 


GAA 


61 u 


Val 


Cys 


Val 


Lys 


Gly 


Pro 


net 


Leu 


net 


AAA 


GGA 


AAA 








« i • 


Lys 


Gly 


Lys 


Ser 


Met 


Tbr 


Glu 


Lys 


Glu 


AAA 


GGT 


TAT 


GTA 


GAT 


AAT 


CCA 


GAA 


GCA 


ACA 












AGT 


CAA 


GTT 


TCA 


Lys 


Gly 


Tyr 


Val 


Asp 


Asn 


Pro 


Glo 


Ala 


Tbr 


ATG 


GAT 


TAC 


GTT 


GCT 












• > • 


Ket 


Asp 


Tyr 


Va) 


Ala 


Ser 


Gin 


Val 


Ser 


A6A 


GAA 


ATC 


ATA 


GAT 


GAA 


GAA 


GGT 


TGG 


TTG 












CRT 
UU 1 






r fit 


Arg 


Glu 


lie 


I le 


Asp 


Glu 


Glo 


Gly 


Trp 


Leu 


GCA 


AAA 


CGT 


TTC 


/•ft 


RCT 
Uu I 










4 3* 


Ala 


Lys 


Arg 


Leu 


Arg 


Gly 


Gly 


Val 


Arg 


CAC 


ACA 


GGA 


GAT 


ATT 


GGG 


TAT 


TAC 


GAT 


GAA 








• 








err 

Lit 


ATT 

ALT 


Bis 


Tbr 


Gly 


Asp 


I le 


Gly 


Tyr 


Tyr 


Asp 


G ) u 


GTG 


GAC 


GAA 


GTA 


CCT 


AAA 


rr r 

GUT 














HI 


Val 


Asp 


Glu 


Val 


Pro 


Lys 


Gly 


Leu 


Tbr 


GAA 


AAA 


CAT 


TTC 


TTT 


ATC 


GTG 


GAT 


CGT 


TTG 
















AGA 


GAA 


Glu 


Lys 


Bis 


Pbe 


Phe 


lie 


Val 


Asp 


Arg 


Leu 


AAA 


ATT 


GAC 


GGT 


AAA 


GCA 


ATT 


















« i « 




lie 


Asp 


Gly 


Lys 


Ala 


lie 


Arg 


Glu 


AAG 


TCT 


TTA 


ATC 


AAA 


TAC 


AAA 


GGA 


TAT 


CAA 














ATG 




Lys 


Ser 


Lea 


He 


Lys 


Tyr 


Lys 


Gly 


Tyr 


Glo 


CTG 


AAG 


AAA 


CCA 


GTT 


CCT 


AAG 




















4 * ft 


Leu 


Lys 


Lys 


Pro 


Val 


Ala 


Lys 


net 




GTA 


CCA 


CCT 


GCT 


GAA 


TTA 


GAA 


TCT 


GTT 


CTT 




















Val 


Pro 


Pro 


Ala 


Clo 


Lee 


Glu 


Ser 


Val 


Leu 




















TTG 


CAA 


CAT 


CCA 


AAT 


ATT 


TTT 


GAT 


GCC 


4 t 0 

GGC 




















Leu 


G 1 A 


His 


Pro 


Asn 


I le 


Pbe 


Asp 


Ala 


Gly 




















GTT 


GCT 


GGC 


GTT 


CCA 


GAT 


CCT 


ATA 


GCT 


4 It 

GGT 




















Val 


Ala 


Gly 


Val 


Pro 


Asp 


Pro 


He 


Ala 


Gly 





















GAA 
Glo 
t • • 

GTA 
Val 
s i « 
AAT 
Asn 



GGT 
Gly 
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(54) MAINTENANCE OF ACTIVITY OF ENZYME 

(11) 2-171187 (A) (43) 2.7.1990 (19) JP 

(21) Appl. No. 63-326422 (22) 23.12.1988 

(71) MEIDENSHA CORP (72) SHIGEO AOYANAGI(2) 

(51) Int. CP. C12N9/96,G01N33/535 



PURPOSE: To maintain activity of enzyme in the case of adding a solution of 
an organic compound in an organic solvent to an aqueous solution of an enzyme 
to be used for measuring an organism component by enzyme immunoassary, 
by using a specific organic solvent. 

CONSTITUTION: When an organic solvent is used in the case of adding a solution 
of an organic compound in an organic solvent to an aqueous solution of an 
enzyme to be used for measuring an organism component by enzyme 
immunoassay, a solvent (e.g. N.N-dimethylformamide) to be hydrated of amide 
base, alcohol base or sulfoximde base is used as the organic solvent to maintain 
activity of the enzyme. 



(54) DNA CHAIN HAVING BIALAPHOS-RESISTANT GENE 
(11) 2-171188 (A) (43) 2.7.1990 (19) JP 

(21) Appl. No. 63-323635 (22) 23.12.1988 

(71) HOKKO CHEM IND CO LTD (72) KIYOSHI HIRASAWA(3) 
(51) Int. CP. C12N15/31,A01H1/00//A01N63/02(C12N15/31,C12R1/01) 



PURPOSE: To selectively integrate a DNA fragment containing a bialaphos- 
resistant gene in the interior into a hybrid and to carry out cloning by bonding 
a DNA fragment derived from bialaphos-resistant ray fungus to a DNA frag- 
ment of specific plasmid. 

CONSTITUTION: Whole DNA derived from bialaphos-resistant ray fungus AB2253 
strain is scissored with restriction enzyme Bglll to give a DNA fragment (A) 
having about 2.8kb molecular weight, which is bonded to a DNA fragment 
(B) prepared by scissoring DNA of plasmid pIJ703 derived from Streptomyces 
lividans with restriction enzyme Bglll to give a DNA chain having restriction 
enzyme scission site shown by the figure and containing bialaphos-resistant 
gene in the interior. 
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(54) LUCIFERASE GENE 

(11) 2-171189 (A) (43) 2.7.1990 (19) JP 

(21) Appl. No. 63-322029 (22) 22.12.1988 
(71) KIKKOMAN CORP (72) NAOKI KAJIYAMA(2) 
(51) Int. CP. C12N15/53//C12N9/02 



PURPOSE: To isolate a gene of luciferase useful as an enzyme for ATP determina- 
tion from luciferase of Luciola lateralis and to analyze structure of the gene. 

CONSTITUTION: A DNA containing a gene to code luciferase of Luciola cruciata) h i s ev * g h ei s e i 
is searched by using a DNA containing a gene to code luciferase of Photinus I | F 1 1 I i 1 

pyralis as a probe and this DNA is used as a probe to search a DNA containing — 1 1 ' — LJ 

a gene to code luciterase of Luciola lateralis. The luciferase gene has restriction 
scission map shown by the figure (EI is EcoRI, S is Sspl, EV is EcoRV, A 
is Apal and E is Hpal). 



